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ABSTRACT 

PROBLEM TO BE SOLVED: To improve pixel numerical aperture in the display 
device of a reflec tion type or a transparent type, without causing the 
number of masks to be increased or using a black mask. 

SOLUTION: At a part where light shielding is peiformed between pixels, a 
pixel electrode 167 and a source wiring 137 are partially overlapped and 
arranged, and a TFT is subjected to light shielding, by using a gate wiring 

166 which overlaps with a chamiel forming region of the TFT. As a result, 
high pixel numerical apenure is realized. 
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61 5<c*5irxT. uiKmmnmi^-m . 
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ra*«2 ii ai*«i;5M2 o<ou^-fnA*-(c*5v^ 

»IB^?fM^5«2XS^, 

BijSe^i^|*flg±(zfui2miOi|tiStt:Jii£/j:5gl(0 40 



i6»Jit. «■««/Ii«*^*»^J«sf^2olfe»jii:<na^« 

(S*«2 6l l»*JS2 2 7!rS2 5 0V^m;5^-|r^l.> 
$ Kr$ K*fcf±^V>^S/'^ay'7^:^;&>^i5c:5|fr2C0|6 

[00 0 n 

[0 0 0 21 <iib\ ^f^mm^\c^\,^x^mimm.h 
roooa] 

h7>t;^^ (TFT) «:«fiRi-6»«;&«i^a$ttTV> 

10 0 0 6 1 mz,, st=fs?o«Efi^^a^K*i, sissc^ 
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-5. ~»twS>ffl(7)«fi^,T^$tSU*5*tSi55lit8;tt«:, 

[00081 «t3fcroRWS!Oi«&*7i£jSgfli(ci3(t -SKsfe 
«) 1 1 irSftiBtSli 2(0 2:^^tm^mm^^<^-=':y 

[0 0 0 9) tfc. y-;^^*!! 4t(^^tC 

[00 1 0] tit. Vt^TrX. m^mi 3tLX. 

[00 1 11 tit. 'ti^3l5cOto(D«5t^ LT. y-^K^ 

[00 1 2j tit. fi^mta^omt)^p,mmz\t±itg:% 
^jmmmQ^ii&m^-txi^-^, 

loo 1 4l ^CT% «;£coiij3(5-i>>f x<;5"t>-c#sr3»<?:> 
[0 0 151 



too 1 61 *«Mrtt, '€:OJ:54»*(cS:x6t<o-e 

[00171, 

10 [0 0 181 *3B^I:i. ':f=7y^^ h y ^:?^«rffll^?)r 
<i:<C<, TFT&V®3Rra«riS3t-r5jiilR«jeSr»»i: 
UTl^S. TFT€r«5ti-6#S(7> — ^^rUT. h 
mffit!:y-;^g£|»t^:|gl|fe«fll±Jc:3^J5KL. ^ 1 1^ 

y-:J^fia»i:miarefi-^-5;i t t>1*mi: UTt^ 

mBL±\z.mmb\.Xi3y-y^)V9 {m^<0-i3y-y 

[0 0 191 3^^)NB»T§8^i--5«?go«fifctt, 
ffi±lry-;^®«2a:t;KW>««^. S9l2y--5^W« 

(«l <Dit£gK|:Jil 7 2) ±<C^l|fe^^/ 

iom^i34) &t/^fBy-;^idi»^«p^2ite«j» 

i:, fi3BEIff 2l6iBtaJi(rfiJiteii;« (4^- h«ffi«r^rtr5B 
l<0«ffil3 4) tmm^^tz^-h^J 6 ^t%:^ 

10 0 2 0] tit. :^^m^xm^i-^^m<r>mmt. 

BJcl&«t ^Hlr-r2.^9l(*:g 1 a^^m^i^m 17 2) 
Htlfa^iilflc/S (mi«^i9«;:Jii 7 2) ±<c« i *fe 

(y- h«<i$r-&om 1 (r>^m i 3 4 ) ^ . ^ 
f5tgljJfeMtB5r±Jcy-;;^ffii»i:. iftiE««iat/sntp.y- 

. ^w^mi:m^m2mm»t. mnt^2i&»m±\z«ii^n. 

itnh'u^>mm) ^«8t$ix^i:««ss«:«i e5t.m 

so 1 0 0 2 1 1 *3^:, ±8B«i«lc*JV^r. mtCMTR^m 



I00 2 2J ±ie«-«fi)t;c*5i^T, 

1002 3] ±aii|fc^f4:a(7?e>t,, miia^i^ 

[0 0 2 51 •^;^i!'»:<75*ej!ra*r»x.-5 
5t«)J::, mieSilfe»fi[±*::^l2«ffi2ioc«rl5y-;^ia 

[0 0 2 61 ±K«-«fiKJCfcl>-C. WflEy-KiB 

ly~Si.W. WSii. AK Cu, Ta. Cr, 

[0 0 2 7] ±f£^«^JC*3V>r. gfJiaSKDS 

[0 0 2 8] t^, ±R#«^i;:*3u^T, y-:^B»t 
[0 0 2 9] t^t, i:ia^«^ici3i>r. mil5®5Sl;S 

7 3) t. n^homm(r>y- h^^^z^m^Mzmm 

7 3) lcjj:pSSr(^4i-5^«»7c«;&5jftioS*tTv>;5 
[0 0 3 01 t,it. ^o:i9&m(ommt. tbtsii$tm±\zm 



2 0 0 1 - 3 1 3 3 9 7 

8 

1 J: 0 »i ^♦g^r fr-t 5 « 2 (ommM t:±m h 

L. mts.^m»mn. ffi^g^lfeaRtla^ctt^T•^f^^2 

^*«&1fe^«ia^L.-CMfiKi5h.^«2<0^!!3&4fe®«Ei. ^ 

(0 0 3 1 1 9iumi<o'^mM(om^mti7i^^^ 

[0 0 3 21 ±ffi«fi6{:::fei^T. ^E«3 0^*t 
4fcffi«H:. afrffil6»R€rrairl*A/X-WIB«lO»«jii: 

[0 0 3 31 ^Jt: ±le«fiJt^c*5V^T. fI12Sl(7):^iaB 
[0 0 3 41 -b22«fi£lC^jtNT. ^|2|fe»)ffiC0p 

2<Dy^^n'^is^i^(o:^i^^me[(D^:^tmt^i>. iitmm 
iDmmtm< ^jii\z.vt^xm2cr>Tmi»)mf$,'^(r>^nfi^ 
mett^i&uii.. m< ^jt^{z.<:>i%xmmi^^mm-t^. fjt 

m2<r>:^i^iibmm'tm3(D^n^m^tm-^<7:>\>- 
t::^y\zx^xm^^ti^A\ ^Kom'^ts.^jiox 

2 <^^«1fefS«<7)ffifi, H?j»es 3 0^ 

[0 0 3 5] ±82Wb^I-*3V>T. fltllSTFTlin 

^yU^TFT^ffilNTli^TFT^Jgfiet^. ^/c, - 

60 ^CMO s^^^i^^itmwim^^mAi-ho 
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10 0 3 61 ^mm^-cmnk-tiy^mo^mAns 

[003 7J ±IEfl|iS«c*5l,>T. ^I&f$2 0:)|6)» 

foo3 8j ^fe. ^mmm'v^7f^^iitL<o^m(om& 
lay- hffifti a 6 e tmmmm i e 7 nsnejB 1 (oim 

[0 0 3 91 ^it. ±SB«fifeti*5V>r, ^3B®^m«7is 
(0 0 4 0) J;^a«fiStlC*5t^T. 9tlSB^ii«c$^K 

1004 1 1 ^^ii, ±t^mm^m^t^i^mxmzis\^ 
:L^t. fitri£««&t5ffjiay-;^fia«is:«5ig2<6»«[ 

^»Mi--6m4xmt. filFgBSB2>fe»l9[±(::B?ifEm«t 
10 0 4 2] it. ±i2«ig$rSSt-6f^Klglc}oMt 

''/i3^1c?>^ig(*«l 7 2&UCJS2<Oi|iiS|i*:igi 7 3^ 



134^. meiR2(D^9it:«^fi//;&||2(D««i 3 

5^. y--;^6a»i 3 7 t^-jgd^-tiSgsx^t' m 

IB 1 13 4. mj^m 2 135, RlfgUlEy 

--:^E«1 3 7«rlI5»2l6g««r«iSt-f6«4I« 

i: , mBfR 2 ttftig iicBftia^ 1 (^^as 1 34 ttfii^ 

ao»l(Oi»i2a|«clira//6y-Haill 6 6^. 
10 mffil 6 5 «fiKy-;^idtSi:S<C6gi9>fattl 6 7 

[0 0 4 31 ±s^*l^^i^v^T, fifrffisitpfm^i: 
»tt$*vfc«riss2<o*9i#:Stt. mr>hbmm(r>y- 

10044J 

20 (004 51 2js:«?g^»^^^5^fi<l. J6;*^6C)/jJ«^^ 

[004 61 ^¥&m(ommm^(oM.i^mi:m 1 \z7ri^, 

(004 71 El l i::^i-J: 9 K:, fri^rsjlc 

fifiia^h,)^^- hifi* 1 6 6 i:, ^(i*i6ucEa$ixyh y 
-:^E» 1 3 7 1 . hEfti y-;^ia»<^xsa5is 

10 0 4 81 fcit't. iai(c*5it«y-HB«n. npf 

rKJt6nfct<7>ri95. -;^f. ft«o»i<o«fti 3 

4\t: y-x^Efti 3 7^fg«ic^ii6«K (iUT. y 

10 0 4 9] «^a« 1 6 5 167, 

1 7 5, ^XXfV-hm»i 6 6 t|^«(c:|g2*feSIK 

[0050] ^t^^mommmmti-^zkizx^x. r 

(0 0 5 1] l»^S«±OTFTSrjg>t^S7t>^), «l 

^-M2lll6 6*wJ:9S3t$n5J:5gE|gr5a 

60 hmiSim 
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[0 0 5 21 -C'J^-hffiifigll 6 6tt. -i^-Sm^^/j: 

€:^r trie 1 cc>i|t^«:iBi:£/j:-5^-" hltfli^/jj^^j^ 
10 0 5 31 *»?^<OiiilR«i64:-*--5Ci:fc:J;o 

[0 0 5 4]^;^. mmnmieitmmmmiBst 

7 - 7 ^ y b t » fe to ^ 7 ~ 7 ^ /i- ^ 1 1* fe (D ;<7 7 - 7 
[00 5 51 Z(0^^fmAk't^::t\::^-^x. JS^ 

[0 0 5 61 6 7(?3»1$81H:, ^2 

-awe <i p SI ^rft-^i- 6 ^3^^x^*s $ tir*5 »j . 

«&^te»flg 1 5 7. 1 5 8 Lri*lfSfi:;6Sjj^ 
//^S. wCT--'i|g2omtt«:fflV^T»|^?&S 
$rfl^p£trl^^^^ $fiia)tl'^$&€ 

1 0 p 5 7 1 01 »::i]^-f®iiff«la&^^'j--5iijSI9B 

-^y^i^mt. 5tti-r6c ^y-egr^^ iftg 
tt, m\<n^mwm \ 7 2&v»2<d^»(*:jsi 7 a^r 
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4. Sg2C0Sffil 3 5. Rl/y--XiajBl 3 7^^N*^- 

T F Tatf{S&»«l:«r«fiE"*-5fc*5>(c pS!«r(*^i-5^ 
4tt:@rt:, » l<04t*«c» t « 2 

5. 2 0 5, y-hE»l 6 6/&uqS*eftl 6 7, 

[0 0 5 8] ^±.(ni.o\z^ m\\z7T:'tmmm^^t\^'hL 
[0 0 5 91 -ttL. mm%mt\.x^%'m^^m 

*^#^5 6%ir-^5wa:365T^io 
[0 0 6 01 *fc. SSffii:^ff/.CSI?^i5^fiJt$ix5^ 

[00 6 11 l^±<^«lfiJtT//^*:»^^co^^T. tXTic 
[00 6 21. 

t^lg^y] (l^l6«i9l]:>^^tt9>f-C(iie]-fi;tS±lcSf^«is 

/WSlTFT&i;fp^i';t'>'USTFT) «:f^^{l^f»i-^> 

[00 6 31 02 (A) {ZTf^-t^oy^. ^-^.y 

if%(r>t 7 0 5 9;t/7;^'«?»« 1 7 3 7 iSy-?<itk\Z^^ 

4ifoie»H**f>*sTtfeBii 0 1 ^-j^eei-a. 

tf. -/^X-^CVDifeTS i H4. NH3. N20;^»bf^ 
3S!$n5K^bS<fc;;>y 3>JRl 0 2 a «r l 0'>^2 0 0no 
(i?*L<tt5 0-l OOnm) J^fifet, RttJCS i 

01b€r50'-200nTn L < 1 0 0--1 50 

nm) (on^kznimmA^^. y^mmmxirrmRi o \ 
^2mm'^iLX7T^\.fzt-. f!^^^ms^(D^mmttLa 

[00641 fSii^^m^m 1 0 2 1 0 6 ^sf^m 

itm^m\*-xv^m\.t.m^n^mmLxm^'t^. z(o 

Aif^^^mi^m^ 0 2-'l 0 6(Oje*l42 5-ft Onm 
(iff^L<tt3 0-6 0nm) «)JftS Tmi-'5o »Si 

^fc»ii/y 3>'y>'u^-i?A (s iGe) ^^/j:^-ciF^ 
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[0 0 6 51 ^--^-t^&itm^m&ft^mi^mtrifm 

-1f-^YAGU— yvo4 U-f^-^fflV^^>, 
^rffiv^S^t^lctt, 

v>5*^ii/<yw;j^««jg«[»3 0 H 2 ^ L. u-if-a: 

10 0-40 Om}/a^(Rmmztt2 0 
0'-3 0 0DU/ca2)i:r5o t^t. YAGl^— If-^:^ io 

---lOkHz^rU, 3 0 0-^ 

6 0 OnJ/cffl^ «-^^AtjJi(i3 5 0-5 0 0 bJ/co^ ) i" 
tav^ -tLTSl 00-1 000m m. eiJ:t«4 0 0 
^ m-cmm^Mit Lit ^— !^*-*«ra«±©ir«oTM 

^8 0-9 8%i: UT^TP. 

10 0 6 6] A4^^9(t:JBi 02-1 0 6^« 

9^/- KlfeaSIl 0 7^3l5figi-^, ^-Mfe»fill0 7 

0-1 SOnrnkLXi^D =i>^^tfiiktskm'^mai^ 

6c :*:^t6IRl'ett. 1 2 0 nm^JDj^^r-^fkS^b^'y =1 

-^-CVD&T^TEOS (Tetraethyl Orthosilicate) t 
Ozt^^a^L. RJt^J£ti4 0?a, S«ia^3 0 0 — 4 
OOrtL. (J 3. SeiiHz) fS>3«SS0. 5 

-0. 8W/cB|2.Tft«$-frrjg«-t-^,ri:25^T-#6o r w 

[0 0 6 7] ^LT. 0 7±icy-he 

1 0 9 > irmm-r^, ^mm^vtt. m i (om^m i o 

8$rTa NTS 0-1 00 nm<^)i?$tr?gfifeL. ^2(75 
^SK'drW-ei OO'-S 0 0 nnit;)l?$;cff^fie-t^,, 
10 0 6 8] Taf4mtt:^^<y^^X^m^L. T^<0^ 

^cote»c:6 7-3/|fc:^^'>^^>^7^> (WFe) ^ 

£.ff;&'^$>»). WKcogK^|^2 0 u cml^;lT{Ci--5^: 
:itX*). 7.^<y^miCXi>^'t. Mffi9 9. 9 9 9 9 
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10 0 6 9] ^HJteflfl-CH, SB 1 1 0 8 

«rTaN, IB2<oii|««[l 0 9«rWi: Ufe;6<. 4«^<c:l3I;£ 
V^-fJxtTa. W, TK Mo. Al, Cut^ 

nmL<itit^^»nx^!&Lxi>^\^\ tfz. v>9 

JBloaaRSr^^^^i- (Ta) T 

«rA I i:-r5ia;^^h>-fr. Ifip 1 (DmWRt:mt^>^ju 
(TaN) •CJgfiRL, «2 0»«KSrCuir-r5ia;f^^^ 

[0070] 9^^z, 1 1 0-1 1 

6^r?KfiKL. ««R0qElfc^f^fiRi-Sfci6(^|gi(7>3i.y 
^>^*Sa$:^T5o I C P (Inductively 

Coupled Plasma : WWfe^Sr^X-r) 3iy^>^jfe^ 
atyf^^^^^jt/j^jCCFitC Iz^fi^L, iPa 
<0ffi:^-C3-</i'§/oaffijr 5 0 OWORF (J3.56liH2) 

X^^-i^y ICbl OOWORF (l3.56MEz) «:^^tStA 

[007 1] ±l53^y^V^^*#Tfi. Vi^j^hfcO:* 

5-4 M6l»0r±K:3ee^$r« 
i-wi:/^<3i5/f^:x^-f ^^ae>lc:rt:, i0-20%es 

i-e>gjf<kafbi> 9 =• 2 - 4 a^^6tj(c«i 

3) "Cfo6(?5f. zir-^<—:i^y^>'if^mzX^\ mt 
a^bcxy =i>K[;^«ttJUfcffitt2 0-5 Onmrn^^iy^ 

SIC J: Sg 1 t SB 2 Oi»«ji;5>6fie-5« 1 <z>?l^ 

«<ogjSJBl 18-12 4 m\<nm^ \ 1 8 a-1 
2 4a t^2(Omnm \ 1 8 b- 1 2 4b) ^^l^Jc*^" 
5. 1 1 7r^y-Mfe»RT*>9, » 1 <?5J^^*OaS®fli 
118-^1 2 4'rl|*3il/jJU>fll*Srt:2 O'-S OnmSSi 

[0 0 7 2] ifc. sjcSlljfiM-CllllHlfiO:^^^^^!- J: 
•3 fB 1 <O?^ttc0i»a« 1 1 8 - 1 2 4 Srll^dt tfcd^ « 
» ^ 5/ 5^ V J c J; o T J^fifc L T t) J: V > C t «: S P * -C 

[0 0 7 3] -tut, ^1 W K-f V'iT^O.^^ifTV^n^ 
*r#^i-S^tt«^5c*«:*i&;(lD't-S. (03 2 (B) ) 
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0 '3 - 5 X 1 0 atoms/cD2 1 JtoiS^^r 6 0-1 
OOkeV^tXft^o r\m^n^-r^^Plii\f07tmt\^ 
Tl 5fielC«i-55cl6. ASJffi^j^iri U > (P) ifettSt 
^ (As) ^ffit^52J5, ZZm}}> <P) ^fflt^S. 

18-12 2t^nm^H^^^Tli^ 

«9Sii% 12 5-129 A^H^^^n^, 1 

1 2 5 - 1 2 9 JCfjt 1 X 1 0» - 1 X 1 0^' atomic/ciD^ 10 

[0 0 7 41 ^)CJC, 02 (C) lC7i^-rip»C3R2 0:i.y 

^y^>^if:^\ZCFihC litOitrm^^LX. IPa 
OJEA-e3^yUS(75attlC5 0 OW(^RFa:;f3(13.56lffl 

-x-v^) (CttSOWOJRF (13.56MHz) H^lfeJftAU. 

■r?*> S T a N «r 5/'?^V^LT»2 OJi^:ll^C09|« 

S131-137 (SlOaSlSSl 3 1 a-1 37a^ 
IB20»m® 1 3 1 b-1 3 7 b) 4:jf|^dci-^o 130 

h«»fli-efc9. fii2(omvt<omw§ i a i - i 
[0 0 7 51 tit. :^mMmv\tim^^y'f^>^\zx 

'3EI2 (C) J-<i^L:t^2(0^:t^(03|^l 3 1-1 3 

too 7 61 WJUr-^TftN«r<OCF4irC l20^a^;tf>^ 

WCU, TaFs, Ta C l5ttf^m^"Cfc2)o 'U^o 
X. CFitC]2<0m^:ff7^X\t\vmRX^r aNBIkmz 

^^^AD^^)^CF4 ct02;6iRJc?UrCOi Ftr/jt*), F 
7>^*/^^^I^F-<:f:,-;d5#ft«C«^-r<5. ^<Dt^^^ 

5,.-:^, TaNttFiJiii^cLTt^e^^tfi^JtCai:^^^^^ 
ft<5r ird5pIfiii:<Ci3WjR(DJt-y^>^jtfi;ft'Ta Nffll £o 
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100 7 71 ^Lr,H3 (A) Iw^-f J:^^c:lB2(DK 
- > y^m^ff 5 . » 1 o tr> 

*ESr7 0— 1 2 0k eVirU. 1 x 1 6" /ob^O K— 

xi:Tm\ 0 2 (B) v&i)^^mf^mimA^tiitm 

K-trv^tt:, «2 03J^4^(^9|«Jil 3 1 b-i 3ob 

1 3 1 a - 1 3 5 a <?>TWO«i«JC 1 

1 3 1 a-1 3 5 a t ^^^.^ 4« 3 <^:^tt#J«l« 1 4 3- 

<0«2o:^tt*«i«l 3 8-1 4 2^«r*fi6^^>o nS 
Sr^^4--t-5^tt^7Cifif«. SB2 0Tttft«i«-ci x 1 0 
"~ixi o'«»atoBs/cfli3<^«fti:/j:SJ:e»|cU. JR3 
o:Ftt4h€i«-e 1 X 1 0 — 1 X 1 0 » atoms/cm^ C0» 

[00781 tit. zzxn. i-^^^v-^^i^^^to-^ 

[007 91 ^tr. 133 (B) ic^-rj:^*::, pf^^ 
*/WS!T F T«:JKrii-f * Att^9|I(*:» 1 0 4 

®«tl 5 1 -1 5 e^mi-*. »2^#»il 3.2. 
1 3 5 Sr^tt4Wc*IC5tfr S-^;^ ^ i: LTfflV\ 6 Sfi 

TFT^rmt-^a^^^yi^Jil 0 3. 1 0 5. 1 0 6 
ttW-i^^x N-^:^^^ 1 4 8-1 5 0-C±ffi«r«||LT:(3 

<p \ 5 1 — 1 5 6<cii-^:n-em^^jr-5aiij 

•Cy >;55aS^W^?ti»TV^:5;6S, v?sK^V (BzHe) ^fflv^ 

h^H^Wk^^2 X 1 o«>-2X 1 o»> atoros/oD^ 
<5<t5«w-r2>o «4 0:T:«^®tjc»c$*n2> 

^ifl-l- ^) ?{^^^ <i:/^ o r V ^ -5 -^Ife^BTcT)©? 

5l-i^»fe»«rS«t. ®4(0^tt«3ffi«*'lcjfe!ro$i'u-5 

[0080] t^oxmr^-en-^^nofe^^^ift^:® 
(/)i»»Bi 3 1-1 3 4r>y-he«^Lr«iffii-5, 

1 3 7fiy-;^fi2i», I z 4\t. -m^^-hn 
ffi t ur 1 com^g, 1 3 5 {t^nmm 

[00 8 1 ] ^oLxm^mtomm^B^tLxmz 

(C) IZTTi-rXoiz. ^i^•Fi^<^>A#t*Wf*:Slcj6S;ra$ 



(10) 
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tele, u-if-7--.'wte. %fz\t7^yh*^-"^jur 
(RTAfe) ima-tiiZtt^'C^^, JRrn 

-/^^TttS^afiiS 1 p p txiUT. L < 0 . 1 

p p tn\^r<Dmmnm^'^^4 o o - ? o o f^«fi*) 
(itt5oo-5 5ot:-c«5t>o-cfco, **i6wrtt 

I 0 0 8 2 1 r o?S<4^bXfe«Tco®*«fiii::*5H-^±ffi 

ia^0 6*c^-r, iai-0 5ic^^-^^)SC3^icii 

@3^o««D-D* tt:H6*t><o«18D— D' 

10 0 8 31 $?>lc. 3-^1 0 0%(O7k|g^^tp:S:ffi^ 
3 0 0-5 50^T1-1 2^ra(Z>j|ftto3S«rff 

[0 0 8 5] ^i«^sp^ife»^i 5 7^mitm 
it'>D =i>mti^^ 10 0-2 oonln^7)Jg:*^?^l^^•r 
^). Si(oJBrai6»«i 5 7j:tc^«uea*« 30 

lO 0 8 6] ^LT. SEib©a&4 0 6 tCioV^Ta4^^^^y^ 

5 9-161. Ki^^'i'^^tfirav^^ K 
L->f >fi2i^l 6 2-1 6 4 ^rJ^/tfe-r^o |ii^^4 

0 7ici5i>Ttt. iis?affii6 7. y-hiajii es. 

i*«g^flii 6 5^J8$jBfei-«,, (134) rco^gfe«tti 6 

[0 0 8 7] W±<7>«ir.LT. n-f i':^/wMTFT4 0 
K p^V^/WS!TFT4 0 2, n ^-V^wl-ST F T 4 
0 3«r-&-t-6IBibI3iS4 0 6t, lIillTFT404, % so 



1%««4 0 5i:^r^*i-5®5JlSB4 0 7Srl^-Si|g Kicjp. 
Id 0 8 81 l|^i!)(a]264 0 6 0n^T*/V^TFT4 0 

1 jtf'+^^/i'jgiSffitti 6 8, vw&i^m^'t^m 

2<0i*m® 1 3 1 ta7i5Sg3<0^ft«^««l 4 3 (C 

^4^S«i 3 8 (LDD€g«) ^y-;^ffi«^fc>iKu 

^ >^itLt X^Xmtt^m 1 1 2 5 L 

rv>5o pf'-^^/i'STFT4 0 2jCli^-^;twW^fiRffi 
«16 9, y-^«fii^?f$fifei-<S«2<75«tWil 3 2i: 

ntji^% 4 o^jis&4to«j« 15 3, b mmi7>^m\m 

fiSt^h.2>^4<7);pjfifi«&®j^i 5 2, y— K 
W>®*«i:LT||gg'tS«4 0^tt1&fi|i«l 5 1 §rW 

- h«S(051'fl!»Cj^fi)t$n6S2 ^^^1K4^«^^ 1 4 0 

«i^-r6$fji<o;F*e*fej«^i 2 7^WLru^5. 
[0 0 8 91 mnufom^T^T AO 4\z.}it'^^^jvm 

^«l«17 1, y-h®^^J^fi&-r6m2C0g|SSl 3 
4 im/<C5S3 0^*fiiteffi«l 4 6 (GOLD««) ; 
^-h««CO^WCJi5fi)t$n^m2t3^>^lft^««l 4 1 
(LDD^lSJt) ^y-;^^«ifcliKW>'^«i: LT 
«tgt-6^1(;)^l4i|^®«l 2 8^#tTVN-5, t/c. 

«^4co:^*6ifegi^i:rs]i:»^-c, '^■i^-ptLpS^^r^t4- 

■r'5^*6«^7clg36iSSJ&D$h,T*5 0 . « 1 Ofllffi 1 3 5 i: 

$rl^fi)ttTV^6o ^^5:. hm^<l! UT t«l^-^6l^- 
^ v-jmfli^rf*:!^^*^ o 5 to— ;^(om«a: U3t/i«0, ^ 

tix^iBIl 3lc,T^-rii*«ii^i-5CtAsa*LV^ 
10 0 9 01 ;4:ll^SW■ef^§iii-^r^5'x^>^-«?'^ y 

[00 9 1 1 wwjipc:, :^n^m<om^^m^^'^^ 

^JgtrJI^fiJtL, KEHi 6 6T^iS«:B«:5g)t-rs 
10 0 9 21 *:|l«W(?3iffi3}5«iitt. ^yyi^-^ 
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(00 9 3 J ±i*<7>gi*«iet-t-6w^lcj;»j^tJ:cffi 
[0 0 9 41 :*:*a«T-^rXSICi26;ttf, 

;i^iE» 1 3 7 «r^tf) . P^TFr<oy-'P.mViR,XJ^y 

6 7 , 3 6 5 . hRia 1 6 6 ^^tf) ^r-f 

I00 9 5J ^it. :*:||16{^JT-»1, -y-h^teiry-:?^ 

10 0 9 6] 2 |:*:||J6^jr*Jt. 1 Tf^tt 

[0 0 9 8] -:*r, n^imm 5 6 9 ^ffijti-'5o ^fctffi]S 
tB5 6 9iCfi;<77 — 7-<yu^5 7 0, 5 7 1 

±.:^T#fec7^;&7-:7>r/u^ 5 7 0 tn^<Ofiy-y^ ao 
/Li? 5 7 1 t4rm*aTJ^^L5g^)Klr«ia-6«fifei:-t- 

10 0 9 91 mt^m^i 6 5\Z^t>-^xm&<0^ 

7-7 -f/u^ 5 7 0. fffeO;t7 7 — ^^yu^ 5 7 1,1* 
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iL<Wc4-6|iiiii:-r6:ii:;65Tt. 

^t:itimitm<ommmnm^xm^L. m^t£. ^]) 
1 0 1 0 0 ] ^^coEfB^lttS{^ft^i-i^^^al^ 

[010 1] ^w<«ri-h«5 7 3^?^^Lfca, n 

10 10 2] -tL-C. iii^g|l^ffi«jHlK*5j^££$^^r 
^7'-f::^'^Hy^;^ai4Ri: *f r6)S«i: ^Sr i^^/HW 5 6 8 

nri^^T. ^Lo^y ^ y-b:^^-'^{z^^xi^-fifm 
^nK^x2i6c(j>mmt^9k^/kiry±^fLi.^<o^^ w\m 

10 10 3] [mmm^]mmm2i:m\f^xmfh>tiitiri^ 

T^^t/'^hy ^:^SJttfi^^Ji^|g (05) <0«ric«rEI7 

10 10 4107 (A) •C^i-±Eiatt. OSi^tt, 
ES. FPC (7 Flexible 
Printed Circuit) tftfc {^Vi h^n?^:ht(g^ 2 0 3. 

4 3tt^;6>Jf55fe$ix;tr^'T-f K y ^;3tSIS2 0 1 

;b7-7^.'i'^<Ci:*;ism^ixfc^fSlSS2 0 2i: 
i«i/'-/u*t5 6 8^:Pfl^c^t5^-CIA5^^5$i^TV^^^„ 
10 1 051 ^-hEIHBy5E»lHlW2 0 5 ^y-xBai« 

-f /u^ 4 Wfeo;* v-y^jV9 ^nM $ -frit 
it*R2 0 7*53fgfig$i^rv^-6. iiJ*a4 0 7± 

<0>tfSiS®ffl)llc?f5fiJc$:ixyi::*^ — :7^/u^ 2 0 8lig^^ 
(R) , »fi (G) , (B) 

UTtt, (R) OjJj^y-^^/u^, Jtfe (G) 

7 — Wfe (B) (0*7 — 7-f;Pi5'0 3feT;!7 



(12) 
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[0 1 0 6] 08 (A) <±E17 (A) T:^i"^|[BA:^«8 

hitMzmmmmtmcmx-M^^ix^em 2 o 9 
oTJiraifeStti 5 8 3rlBJ^cfi^f^■c^- hmmt^cm 
vm^^fi6eM2 1 1 i:Stti-6o 

lOl 0 71 ^SBA^3S^iCtt'<-X7^yUA2 
1 2^SBI$2 1 3;6«^J«&FPC:A<A^tt^«1imiB2 
1 4T'ft5»3^i5$ixTl>6, $e>tClfMi«2 1 5T?«« 10 

[0 10 8108 (B) n^cop^mwii^L. ms 

1 wm«&ify-;^fiajBfcisji:)i-c?fl^fit$*L5iaj»2 1 
1 ®3*^««^is)i:ii-c?fi^fijt$nsRia2 0 Qtfi^h 

ff^f$$iX6E«2 0 9li. Ti]K2 0 9 a. A 1 1R2 0 

9b. snm2osc(03mmmvmm^hx\i^bo f 

PCrt-i-J^^^-f^^PAg 1 2i:Ell2 1 3A>f>J^fi£$ 

jB2 0 9i:wt, mmtm<ommm2 1 4 

[0 10 9] 0 7 (B) 1^0 7 (A) T-^-t-iJ^gp 

5. ««14)ltt^2 1 60^Sliga»2 0 got'y^i;?) 

[0 1 I 01 jeA±o<t ^(cLT^^»$n^)TiJ'x-r:/'^ 
[01 1 2I r^T^-ry-^i^y jj'j^s^tiiii^^siij^iii 

-r^^^^i^ hJ^-/u?^fife*-C3l3S6«JJl*ct(6orf^»i- 
ftv>T. y-^Ei»l 3 7 ty-:^|B«$rgj|gt?^ 

tmm-^m^tmrr^mmnms 0 1 ^m^-r^o m 

9 (A) ) r.ixbeo««-<^fi£«it:j:4i«t£(7D^I|QS^j;^/< 50 



s«&««i3oi^«^yirur;i(n«*^H9 (b) vttm 

ICttWi-Si:, T iJR30 1 a^rSO—l SOnmOJ^ 
tt3 0 1 aJiJcmia-CAlJBSOl b^3 0 0'-4 0 0 

nmoff^-ej^figL. $^«rT iK3 0 1 ci^iia/k: 

f-^V (T iN) R«:l 0 0-2 0 0nmOJ?$"CJ^fiK 

i^xsmmmti-^, ^<o». mmmum%:±m\zmiiit, 
u I]*©* 3 0 3 ^m^-t^, mmws. 

3 0 3»:. «ttWfll«t»;)^bA5«2(DJim%lin[±(c 

4 <ojKI%«tt3 0 1 ia/JiS»^J'^|fi:»t«^W/jr»«E«r 
f^A\.X\^^. 

(0 1 1 3] t^h. 9cm^m2<r>mTJM&tmsi±,\:im^m^ 
^\.xmmw&^^A\.it^. mwLmM%:mmnmz.^ 

[0 1 1 4) a9^^«Ko«-^sfrt:. Bft^b'i'Vv^^A (i 
nzOa) "^mt-i ^y^'^f; M.mt^^^^ (I nzOs— S 

n02 ; I TO) fi^i::^y<y ^m^K^mmmfn^f^ 

Sft{fcM«S-^^»i*ffi¥ft14l^:«n. I TO«r?^fLX»i^ 
^^llCtbtfnrv>6(^T. »lftm*3 0 l<^Sftffi-C. A 

I R3 0 1 bd:il^«^3 O 3 ^^MLTSfifeKl&^i- 
^^r i:«rB$ifcr#2». mt^^ (ZnO) tJS 

6^i?)K:;«fy i>A (Ga) ^vm\.itmitmif^ (zn 

0:Ga) >iif^ffiVN^)* i:2)5-c^Sc 
10 1151 0 2 5Jc:ll9S(0±ffiEI«:^i-, (32 

ffiia«ria9 (c) {zfv^'Lito r^T-^y^h]) 
10 117] a^ft. tfiiij$«tte^(5]i:«TJK«$n5K« 

309 11. Ti6l309a. Alffilf309b. TiR3 
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2>iaS^rtf prt-e. a ) K2 5 6 bi5iS*«tt2 5 7 
[0 1181 F PCIi^— ;x7^>u^3 1 2 irE 

10 119] iu±oj:5»c. nmm I x\tRkim(om& 
(0 12 01 m^m5]:^m^mvit. mzmmtLx 

m^f^m-xh^^ ::zxitnmii t^ti:^j^{z-:>\.^ 

10 12 11 **«fiflj-?tt. 5ltWL«ffi6 0 9irLr 

Lii:«6 0 9*±. :izxttm^L^j:\immmm. mmn. 
m. hiEmtmmin^m^ti^o e o 9 a j4a i 

10 12 21 /£*s. *^ite0»Jrt:^i£Wi 75^4<Dv-rn 
01 1 ^m^^^xm^-t^o 

lO 1 2 41 111 l^^7r:tr^f'^'^^h})^^m^ 
It, Si Op^ir-^^wMTFTS 50t«2<On5^'r^ 
/l-^TFTS 5 1 «r^-r6u>?>;/^r|5]JS$B8 5 5tm2 
Wn^ir^/t-SITFTS 5 2 A^bfiRS-t^^T^y 4o 
ftJ8 5 6 t^r^-fSI^illlHlKS 5 7 i:. ®^TFT8 5 
3 ti^^figas 5 4 $r*-r^»iiliRgfi8 5 S tt^^tStl 
«lhiaiffi8 5 7<Do5^y^@8g»8 5 5<0TF 

y >j/Islfg$R8 C 6cOTFT*iS2|s:6*jJcttr*ha 

to 1 2 5] Zh.h(DTFT\tm^S 0 1 \zm^LitT 
ifelISS 0 2±coa*tifs^?B»® 8 0 3-8 0 6 

^«rSi<:frfl^fiR-f6. T^BI-^a^^iltijl^Jifillteflfyi so 
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^y-hSffi8 0 9-8 I 2tmnif^'r-'^<-mVttfj: 

<bo y-;^ffij»8 1 3. IK2(0ttffi (^ftati) 

[0 12 61 y'-^<-mi^<om>i:mmLxm^^^^ 

LDD^ttlin^-r^^yWSTFTiOiltfS^^rr^i^-^^b " 
fcJ6tcR*t. ^:^+|^T«J*^^J:6;^-> 
[0 1 2 71 ai (^nf'-t^^'l^MTFT 8 5 1 \Zit^^ 
^/W!^lKffl«8 3 2^^iMIC|Bl <DLDD^^8 3 5. 
JB2<DLDDffl«8 3 4. V— KU-< V«g«8 
3 3365^^^iV^^10LDD®^8 3 5liy-Kfl;ffi 
8 1 0^S<CSJ:5«C«fig^nrv>:5, f^lOL 
DD1S«t8 3 5 t!B2<Z>LDD«S«8 3 4 t\C^t,tt^ 

<OfmS^<DmzJ:^m2(OLODmViB 3 4<^:J^;5?Si< // 
oTV>^)o a2<7>n5^-r;^yuS!TFT8 5 2 
fiJti:U> ^^^/v-?J^fiJ£«r«8 3 6 , hm^tSLta^ 
^l(DLDDai«8 3 9. *20LDD®«8 3 8, y 

>'^«8 3 7d*e>fi)£orv^2», — :*r. 

p f-t^/l'STF T 8 5 0 tti/Vy/U KU-< XOmmX 

^D^tl3t^|ifi«5^«8 2 9-8 3 1 ;55JBdt$nTV^i,, 
[0 12 81 ®*aJ8 5 8*C*5t^T. nf-i'+ywS/TF 
T-CJI^fi)t$n^>iii3t«TFT<t:^-:7m«E<0<S«SrBe[«)i: L 

x^/>^y-hWj&xm^^h.. ^^^/i^m^i^iSiBA 
o<7?^iaaf::y- h«:«im/j;smi OLDD^«8 4 

3, S2(7)LDD«I«8 4 2. y— Kl^>f 
*K8 4 Id^StJtbnr^^So ^t, '»I^S«8 5 4«ft 

^^mi^m 8 0 7 1 y- Mg»iei8 0 8 tm\:^mxm!^ 

$n^lfe^®^|g2 0m®8 1 5 <?:X)^bJi^£!jt^ilTVv 

ftt^¥-2»<*:a8 0 7i::ilpgs!:f*Bi^d5a^j)D^ixTV^ 
T, »«:*;6Sfii/>r irtcJ:9»2fiOaff(;iPP3!J0-t'-5«E 

[0 12 91 IPplte^iKttSfe^bv'y ='>x Sfbt^y 3 

ih\ Ti^ y/u. >Ky ^ Kr ^ h\ bcb 
mm^»m8 1 7^Tj^^-r6« zox^iz^ v^z<nm 
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10 13 0] B^^t^o^-^^— >cr^^>^;3^ h^;^^ 

CJiOft), ^•y^>i/;<f-xtccF4. 02. 

CF4, 02i:LT»aife»jBSr^y^>j/f6„ * 

2 3i:. iS^«^8 2 7, -i^- Mag 8 2 6 , 

[0 1 3 2j ^7^. y-K^ffi^y-jx 

Pilule y-T^iSH^r^^-^i, ^ 9-t'5C:(btc:<J:or|g 
1 oa«|&Ucy-;^ffi|R(0W^|sfi: LTfiSfitZ/ryu^ ^ 

lo 1 33] \%mmi w%'^'9\-ri\t^ s^iigipyi tw:r 

01 2^fflV^TSftg^i-6p 

10 1 3 41 Ell 2-C:^-rr^T'-f >^-^ ^;^5|g 
l:t. 5! 1 COp^-^:^'>.ru^TFT 9 5 0 .i:^2i75n^ + ^ 
/^^.TFT9 5 1 -kM-^'^^'yy^^^n^ 5 5 ^i^2 
Onf'Y*/l'SiTFT9 5 2^*bdc^^1^>:/I; X^^Offi 
f(59 5 6 ^$r^i-^>iS«llHl*S9 5 7 t , li3??TFT9 5 
3 ^«*^^&9 5 4 irW-fSi5J|?«J9 5 8 tt-m^^tic\. 
"CV^^o ."^»0aS9 5 70DS;y^ri5m{fU9 5 jp 

y > i/ia^ssfB 9 5 6 (ot f r iis*6<)jc*ir-^ p 

[0 13 51 :*:^lififlajT7i%i-T^v^-f >^-3^ K U ^ 
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*-f* a6«9 0 l±tCTifelK9 0 2«:»YI:->'y 
»<b^<ki^ y 3 yK<t iTT 5 0 - 2 0 0 niDtOl? $ *i 

»L/^^&ir^«^aff(*:tt3&*batti|^5i(*:a9 0 3 --9 0 7 

0 4. 9 0 5^(;^»?fft^JgfiKi-6filfei»^(*:|B9 0 7 
Iwl X 1 0«-l X 1 O^Vcffl^OJtS-cy V (P) (eft 

10 So 

[0 13 61 -eUX. W^fc|iTaN^fi£5>i:t5«5^ 
■C^-f«ffi909-9 1 2, y-hEi»9 1 4. ^2 
<^tt<i 9 15, &l/y-:^Sli»9 1 3 ^rJ^ 

fifc-rs. ^-hsm. »2<os«, y-;^£j»iiA 1 ^ 

idt^mt^m 903-907 909-9 12a 

X^m2<7>m.^9 1 5 0^«!lO^^fCl X 1 o'«-l X 1 
02»/cm^(O«aTy V (P) (^ft^^n6n§[*:f^J^i- 

20 +^/^S!TFT9 5 1 , IS2c^nf^-^J^/W^TFT 9 5 
2lrrt:. ^ti^iV^^^>/i^msmVL9 3 K 9 3 4. L 
DD^«9 3 3, 9 3 6. y-;^*fctt: KU-Y Vf!i« 9 
3 2. 9 3 S^i^J^^g^nSo il3?fTFT9 5 3C0LDD 

««9 3 9\t^-hnL^9 1 2^m\^^x^^&^mm 

i^. y-^tfc*lKW>^«9 3 8tto mi&C/«2 

n ^ J^/u^ T F T i: <C L TJfi^fig $ ixT 1/ ^ -5 o 
[0 13 71 lgrJ!«&8U8lrtll260i|3^|^«|(c. Siit^>U 

K. r^y^K jKy>f$KT«K. bcb (-o^i^^ 
^tii^y-T^mmt fell K u-r >'ffi«iciii-6 =» > ^ ^ 

^&^J^ffi^«i»ttXJE^fij£U y-^BaJSft&t/ K VfigJtft 

9 18-9 2 3^. SilJim^g 2 7, y-^K^j|9 2 
6. ftjK«ffi9 2 5^?^^-^^)o C<^^9«-UrSll T 

(DTtJ'X^y^-^ hy ^7.S:ffi^ffll^-Ct). I^M^i2T^ 

[0 13 81 B-^y ^J'laKfisg 5 5c??5gl <^>n^-v;f./t' 
S T F T 9 5 1 li K U-^ VttllC Uttffi ^ fi/jj 5 G O 

LT. ^-y h^-t y T(0|g^Sr6^pr. rOTFT<0^;{b 
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t^^USIT F T 9.5 2 liG O L D®«^ L 00®*^ 
Lyi:«iSt<CoTt^2). Sl*TFT9 5 3ltLDD«ig 

«A9 2 9. 9 3 0SrJ^j5£r5« 
[0 1 3 9] Z<OX^\l. ® 1 2V^'t7^y'^':f'^ h 

i:r«^0air«ri£+5TFT*fta{kt. ^-oMonm 

[0 14 11 [SIIS«81*iafe«ril0i i:»*»/j;-51i 
•^n. A- A' tSrSSI. G-G' Wimm^T^Lit^ u 

(0 14 2] :«:0ISg0y'e»tti^l$^ft(t> ^2<^^i|(^Ji 

1 0 0 2 ±co^K^^m(*^ t ur . m 2<r>'fm^m 1 

00 2 ^. ^Mfiil 0 0 5t■e^i^fifeLTV^>5„ 

^ft«<£i oostt, mikw^x 009 tmigitt^x\^^ 

a. Src. ^S^Sl 0 0 mi<7)^«l 0 0 4& 

afy-.xiaii i o o e i:ite^sr±j::f^B^»cmef n 
6,. t/i, 10 11, 1 

0 10, y- hK» 1 0 0 7 1 ^ i:*fe»K±tiisj^tr 
10 14 3] ^tL. :^%^mx\^^ \ 

Xii 0 , yfrntQ^^ 1012--1014 JCtiiffiSfJT F T 
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10 14 4] tft. *l5te0Jmi. y-h«ffi<ty-;^ 
mtmt^xmx<oms^Bi^-ri>^ 

«i<0«®i:ISJ3*jcy->^ia<|, 

^ ^r2)C t icj:oT« 1 o«ffi&vy-;^£«(7>^J^•^s^ 

ifc. «l:iB«l::m<t5¥^**«ICnSi*rclip 
(0 14 51 :^^t&if^lt. l^ttWi iD-^^^iJ^SIf^raSK 

20 10 14 61 /i:*5, ^mmmitmmm iTbms ov^Tn 

[0147] 9 l:*:|li6^jXlt> Ulife^ 1 XTjk u 

fc7^-r-<>^-^ h y i^^J^SfitOTFTWH^^Wl^a^JI^^ 

mif^lXlt^m^y - 1 3 0 6 5 2#^«TW:a^$ixT\r^ 

(0 14 81 mmmi tmmzLx. ^y:^mi&±{zT 
mms 0^m^^mi^fs^'2 5'-8Onm(Dmtsxm^'t 
30 5o -9?*]^*^, ^B^ire^y 3 v^$r5 5nIDCo^5^T^^^•^ 
^>• ^LX. mftlS^R-Cl Op pmOttlBtTC^^^tPTK 

(Ge) , (Fe) , ^^^i^^J^ (P d) . y<.>t 
(Sn) , (Pb) , a/'^/uh (Co) , 6^ (P 
i) . m (Cu) \ ^ (Au) fJi^X^h. Z<r>m^7C 

3(5$r^*^^Si 7 ott, j^tr>=«— h&<z>teicp^>''ijx 

40 10 1 4 9] ^ErLT. l^fi^bOXSrtt. *-f4 0 0- 

5 0 O'er 1 »*rasj^<^??*fi*tkS^tTi.\ ^p°Be->y 

K<o^*r;|C3jgfl:€r5atoin%4;XTIc:-rSo -^rLT. 7r- 
^^r^-/w:»^^:fflv\ a5R»ffl5^^.T-5 5 0-6 0 0 
^Xl -8 0^rfl<7)^r--/L'^tT5p iJiL±<7>X^lC^»3 

[0 15 0] r(75 9c);7icuri^9i$n^ieiPBK¥^lf* 
50 5. L.A*u, iefB<i:<oxSiw^t^r'>!; axzji^o'&ib^ 
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a» (t X 1 0"-! X 1 0»atoms/cBpSff) <Ott«t 
ojto rcottj«7c^«rS^^-r6^iko-oJc!J :^ (p) 

10 15 11 ct^^a&Diciijit^y^ (P) (ijiS'/s'^ 
y>^^&3i»i, SIS (c) -esft9gLysifl5<±^bxST-(^^ 
UtT9wi:*s-et6o y y^y ^'^tci^vSI/iy V (P) 10 

F T*5 J;tJ« p ^/i^SiT F T j;^^-^ 
tt«7£if5«:-t<?5»«Tyy (P) «r*#1-«.^tt!te«« 

1 X 1 0" --1 X 1 0" atoms/cm' mA(Omm7tmt^ 
fiWtfc« r©i:5<Ctrf^5!{LfcTFTIi:*-7maitl[ 

10 15 21 tuts. :^^mmti. Hifi^Jl 7!?M8(7>V^r 20 
10 15 31 0):*:^teffi|-C*i, ||tfe« 1 irit 

ii^iai 6(r^f. ^-n-^ix. A- A' weoia. h- 

{01541 ^3lte0»Jll, I P S (In-Plane Switchin 

g)^*3^ (««ff*^t<)S5) or^7^^:^-^hy:i^ 
^(ommmoLi^. m:^i^i^mf^%:mtxi^^zti^^» so 

lo 1 5 5] Hi 5lC:iDV>T. 1 1 0 1 ttM 1 

1102, 11 oznm2(D^m»m. 1 1 oah 
m\<7^m,m. 1 1 o sfi^2<omm. iioeiiy— 

M^m. 1 1 0 7li^- VgE«l. 1108, llOQIia 

^>ffi«i, 1 1 1 olisass. 1 1 1 m@j^m«-c 
[0 15 61 ttz. mi 6tr^-r.t 1(0^^1 1 

0 4. t^2(nnm\ 1 0 5. XO«y-;^ia«i i 0 6 

i:^mmm&^h.x\*^<>, ii^m«i 1 1 k a 

MliSi 1 1 0. y-MS«i 10 7, &t;=^:^gaiB 
[0 1 5 71 ifc, (r>m.mn<^- hfmt^fsi^^z so 
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(0 1 5 81 ^yt, *iite«T-fi. fi*«ttcos]«m«i 

[0 1 5 91 ^fc, il^i^^ftli. »2 0if^a|(^®a:, $R 
2(0¥^3|«cs^apl6g|jj|^^ m2(0««2:-eJ^fiK$jx 
roSg2(om««BI^O'^9iij5Rcoy- 

(0 1 6 01 ^iPJi (^-^;^i5^/<^ 

[0 16 11 ^mmi^m^xmi s&t/® i ejc^^-r 

S€r^6. @^^rB](?DRKfQ(;3:|l2£9q2^:fH]«(::5ltfB]S{SC 
Kttfc*^— 7-</w^^ffiv>Til^-r$, fe^ifU. IP 

[01621 [niecfy 1 1 i;*:iijgw-ett. mmm lot 

ttl^^cSi&roi PSj^^<Oiiill«JS«:0i 7tc^U. »r 

aD«ig^@ 1 8 K^-Tc ^n^ti. J - J • wrffi®. K 

[0 1 6 31 01 7IC*3V^"C. \20in.mi<O^m» 
m. 1 2 02. 1 2 03{:j:|R2<O^i*(4ili. 1 2 04(1 

m 1 1 2 0 5 tt^ 2 <D^im. 1 2 0 6 y — 

iais^^ 1 2 0 7»iy— hsan. 1208, i 2 0 9<i= 
1 2 1 o«i»i <o»«femtt. 1211 rt:®* 
ea. 1212. 1 2 1 3n»2t7)S«m<STfc^»o <t 

i:-6*^iiEi6$nrv>6, Mi^ig«ii 21 1*1 

^''UT, »f203K»«ffit®i5fti:«i:€rSla*>*>-1tT« 

^-■f 6«mfil^fflV>S w i tc J: o TM □ i^«r rS|±^J -frT 
=»^>Kjiatty"^^E«tS>^jr«»J:9«-BE 

1 0 1 6 4 1 EI 1 8 iw^i- J: p 1 (OtsM 1 2 
0 4, 9i2(o^mi 2 0 5. Rt;y-;^fia8li 2 0 6 

{z^mmcm^^ttx\^^i>. mi<^^iRmffii 21 

0. y-MaHl 2 0 7. Rr^fa-^'Vffijftl 2 0 9. » 

2(/>mm9,mi 213. 121 211. y-:j<EjBSra5 
mmmim±\^mm^jfm$itix\f^^o 

(0 16 51 tft. Sio«ffi«y-hgEII<baaWic: 
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10 16 7] ifc. i*f^»»i, m2<ni^m»mts m 
6«jjc»a$ixri^<&. '^it. m2<o^l^m»m^atpmi: 

10 16 8] /jrfc. :4:||2i6^J|i. lltS^aj i oJ-^-j^ ^ 

{0 16 9] se»wi Srfflv^THi s&o^sii etc^r 
^- 

[0171] mt&m 1 *::!a&oT»f8J»6«KSrJl^ia 
-To »:v>T, ii5sm«a 3 0 2^j^fi£i-<5. 

[0172] *:|^ife0»J-Cfi. 1 tmmiz% 1 |6t8t 

IK^rR«{*i Lr5F««9«« 1 5 3-1 56 «r*tf*a| 30 
*«^^fi««l 3 0 1 tX^t^^±ii^mf(l^ti^^ ifl] 
;tX. ©raifeliaKi 5 7S:»|tti|ci: UTSik«;«i 3 0 
1 i!fii»««ii 3 0 2 kX-^W^MtmAtSfih. <c 

T^^ife^^lflUgcl 5 3-1 5 6lCW:®j^TFT<tf53^JC 
n ^ i yj: II p S «r ^-r 6 ^*e«35c5!l A5aS;!lD ^ I V 

[0 1 7 3J ir-C;*t>/^:5iRI$ 

[0 17 4] /i*5. *:^16««ltt3^««l75ii9(75V^-fn 

10 1 7 s] immnfin 3]*»?^^^jteLx^fife$iT.fc 

[0 17 6] ^:a>»/jJa^«SgiLT»i. \f7'7ffj?^ 
'fi>9i\^f3^7. 7'dc^*^^^^- (i;r^^;tii7 
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«>• '€:*^^<0-«^^Ia2 0, ®2 1. Rr5ia2 2lCi5i 

r, 

[0 17 7] E20 (A) y^/b3> foL— .^^-C 

fcO. :^«:2 0 01. lJ«X;'3ifB2bO 2. *^a2 0 
0 3. *-jK-K2 0 0 4^«r^t^c *:«l5^«:®tfeAi3 
SC2 0 0 2. *^iF&2 0 0 3<cSffl-r'5w 
[0 1 7 8] H20 (B) ^*lf5^5^:3!l^^-efc0, *«c 
2 1 0 K Wt^U 2 10 2. ir^A;^W 2103. Sfcf^ 
7.4 ^^=^-2 1 0 4, /<5'xy-2 1 0 5, g»aJ2 10 
e^Sr^tf. 3»:5£9!Sr«^SIS 2 1 0 2Jcaiffli-SC^is 

[017911320 (C) tt^/V-rl.=i>t'::i — ^ 
^tr/V3>e^-^) TfcO. *:*220 1. 
2 2 0 2. §«SB2 203. tftf^;^>r :y^2 2 04. « 
^$52 2 0 5 «9t^^t/, 2 20 5 Itifffl 

[0 18 01132 0 (D) l±®6^?it>)^t«tll<Dx><^r 
U^fiO— Si5 (^r>i*«y) Tfcr). -^^2 3 0 1 . ^g#<r- 
•^/^2 3 0 2. ^$iSe;t^<^-K2 3 0 3. ^^$52 3 0 

4. 5t^55^2 3 0 5. ^7^$IK2 3 0 6ljJ^^6, 
MI1«^SH2 3 0 6lCfflV^6C ^;ft5X*5, 

[0 1 8 I ] 032 0 (E) rt::/D^^A^EftL/S:ia» 

t). *<*2401. «^SB2 4 0 2. -^br-:)!;«2 4 0 
3. E«fiEll:2 4 0 4. »fp;<^txf-2 4 0 5lfSr^ 

igtia) Verantilc Disc). CD 

h ^^T ^ C i: >6>T-^ 5. *5B?^tt«*lfIS 2 4 0 2 (CjSffl 

[0 1 8 2] E2 0 (F) tt'T-:;^i5';U*^5Tfc!!). * 
*2 5 0 1 . ^^1152 5 0 2. 2 5 0 3. Iftf^;^ 

-f^/^2 5 0 4. S«SiJ (I2^t/il>) §4:*tp„ 
W^^^?B2 5 0 2»cSffl-t-6Ci!:aS'C$6o 

[0 1 8 3] 02 1 (A) tt:^n> ^gS!P^^ai^A^^^ — 
-Cfc^^, ift^iSIS2 6 0 1. y~>2 6 0 2^^^ 

tfo ;*:^^i*l&i»»fi2 6 0 1 (o-u^^fMrh^§^^ 

^5^^© 2 8 0 8 iCliiffl-r 5 r i: ;55T§r 6.. . 
[0184] 1121 (B) liyTSl^CTC;?*^^— T-*> 

5. :*:«:27o 1. iSiHiijea 702. $7-270 

3. :^^y->2 7 0 4«Sr^«>. *»Wtt!S:lti6S 2 
7 0 2 0-Sil^«|^-r'6«EA9l^ilita2 8 0 8(CifiWr 
[0 18 5] fl^, 02 1 (C) I;]:. {g)2 1 (A) 
02 1 (B) ttC^-»t^S:WI?t2 6 0 1. 2 7 0 2(7> 

«igtO-^J^,TLytiaTfc5. »W3Sa'2 6 0 1. 2 7 
0 211. 3tia3fc-^3R2 8 0 1 . 5^—2 80 2. 2 80 
4-^2806, ^S^^t^D^-^iJr ^ 7— 2 8 0 3 * T'y X 
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A2d0 7, idES^^isaas 0 8. iiLn^Wi2 so 

1 Oil, IS:d*^>X^^03fc^;s-C«^^ix5o 
«;KT*)or1>J:^^ 021 (c) «|Jt3:*5i>-c^ 

[0 18 6] ^it. @2 1 <D) ti. IS12 1 (C) liir 
*3lt^)tK3t^^2 8 0 1 (0mj&(O-m^7jkLt:mvh 
5. 2 8 0 1 W:. y 7 Ui^' 

-2 8 1 K 8 12. U>Xr 2 8 13. 2 

8 14. m^^^m^ 2815, W>X 2 8 1 6 T 

m^na. @2i (d) ic^Ltz^m^mmt 

to 1 8 7] tltzL. 122 1 J-^L/tT^ni^ai^^-j:: 

*3 *) . BLit^m<ois,ii!ft^mmx<r>mmm\-im7F:i^x\i^tt: 

[ 0 1 8 8 ] E2 2 (A) i±a^«|gT*> 15 . 3t:«C2 9 
0 Is #;*ffi^»2 9 0 2. •ff^A:/7«R2 9 0 3. 
$R2 9 0 4. mi^::^^ 9 0 5. T>7^^2 9 0 6 

^^^tf. *5Big«'*^«2 9 0 4tCiBffl-f irASf 

[0 1 8 91 H2 2 (B) \mm^n 

f:^. :^^3 0 0 1. £;^ail3 0 0 2. 300 3. iBtftitt 
ft:3004. »f^;^>f ^"?^3 0 0 5. rvf^-^3006 
^^^tfo *«5^tt:*^eB 3002^ 3003 IwSffl-t- 

[01 901 022 (C) ll'T'/^^ru^ 
3 1 0 K 5:i^^3 1 0 2. ^TT^^Z 1 0 3^Sr*tf, 

*>o. ^^^io>r>^^± (#(c3 o-<:/5^tiLJi) 
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[01911 JEil±to«»c. *«igoSSffl«fflttfii^Ti2: 

^>o ^*SfifPi]<D«^«t«ll^i« 1 --1 2(7>afiO 

[0192] |II16«»|1 4)^t6«SJlTI±. »l(7)fl^4^<D 
^WBSri^^-r 6^ 1 <n:r. y^^^T^M^ 1 teJCOm 

^VN. **jte«-ctt«iojc.;/^i/^«is«:2ia<?>3i-/ 

[0 19 3J ^Vt. ^ffiffiOpg{H!I^r7^- 
- h«;ffii£«coK-<a)o»rffii2::>!:ia«r/i^-rEI2 4^)flv^T 

[0 19 41 t-f. lljte0yi*Ct2foT. 1212 (A) 
20 m 1 (Omumn, MJi[20--l00niii 

ir t. SP20^«Br«:. Biff 1 0 0--4 0 0 nmii-tt 
<iJ:<. SIff 3 0 nm<OT a N^^bJiiS 

»l^aiaRtRff3 70 nm<DW^^e><C6«2(03im 

[0 19 51 »:v^T-, uv?^ h**e><f5SSi (Ofl^*toV 
Xti^l 4 05a^J[^fieL. I C PiSfeJ:: J: •() ^ >f->^Sr 

oT« 1 (OBift<Of^ 2 (Om^ 1 4 0 4a ^m^T 

13 2 4 (A) lc.T:Lyt:t^ffi^#?>w t;6S-e$r^>o ^ . 
Hc«^ii:j=.-y^:^^*ftt3l5 2<o«m» (w) oai-y 

-h. ^fcrtJg2 02S«Ji (W) <7)f^-/<-fttOBB« 

[0 1 9 61 
[*ll 
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[0 19 71 3i:fe. :*:|«l»a:{c:*$t^r'r-X-Aitt, 

[0 19 81 7^^mtm2om^m m <omm 

[0199] la 2 4 (A) lC^3V^T. 1 4 0 1 W: io 

^m»ms 1 4 0 2 fi^fegtiBf, 1 4 0 3 iim 1 

[0 2 0 0] 3fci.^"C, 1 4 0 5 a «r-?riO*it:: t 

*:«te-C-. «2<^a.2^f^v4^*{«f:i:U, 
oT. m 1 coj^tfecoSB 1 (^yittS 1 4 0 3 a «r?l^j*i- 

4 0 2 t^T^ty^>iy$iiri&i <D?^tt<o» 
»l«l 4 0 2 a t/J6o ClwTWc. SB203^5^^:^^* 

[020 11 2fet^-C. ^1 (75 v--\^>^^mt:nb. 

tfei7>^ lO^IM 1 4 0 3 2.RXf^\7^r^i^<Dm2<Dm 
mai 4 04 a ^-^P^^ t LT¥lif»:Sl 4 0 1 iZ^m 
•r^, (02 4 (B) ) 4*5, 02 4 (B) Tit, %2 30 

2 OiiElttJl 1 4 O 4 a t>^^. :^y^.^irt^t\.^ffi 
»^hT-*»2>fcj?>®2 4 (A) i:(SJ-?Ki|^^LrHj3tL 

[0 2 0 21 •^;^^i 4 o 5 a *'t<o^*ict 

/i:yeflg:r\ M2 03iyf->^iaS4rfTt\ 02 4 <C) 

^mt\.X. CF4i:C ]2^*b^:^6a'&^:J^^:^l^^S 
l(;)n:.;,^>^»^^ft-e3:y^>^^rtfofcS, $b«CC 

^ 31 f- >• ^ o T S S :i ^ 

d'-c^'So CLWSBaosis^^^-^^ftLSiwa:^-^ m2<o 
Jf?«(0-7;^^r 1 405b, «2(0»<R(D»l(Di»«Sl 
4 0 3 b, m2tD^i^t<7)^2(^)aS«Jil 4 0 4 bv 
^ 2 Ofi^:t^(0|fe»|R 1 4 0 2 b;6sjg^$^^^ 

[0 2 0 31 ^2<omt/t(o%2<omiSM\ 4 0 4 bnt. 
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m 2 1 <nmmM 1 4 0 3b t ^-r 

[0 2 0 4] »:V^T, 1 4 0 5 b ^rRf5^tfc.«, 

m2<DKr-h'V^4Q.a^rtf 3« (02 4 (D) ) |R2(D 

1 AOAh^'r:xpk\.X^m^mi 4 0 lic«!Jt(Di- 

So 

[0 2 0 5] z<r>%2(ov—\^:yir^mz.x^'^ma^ 
j«i4oia-i4oic tm^^ixi>. mm 

^■VJ^/v»fiJt«««r»A/-ep«]Jc:T:tttefiHJSl 4 0 l a 

-14 0 1c t^i^^nm^n^^ti^. 

[0 2 0 6] i^t, K-l^V^twiJl^T. 

<o«»«;Jii:S/j:«);F»6«&®jgti 40 i c, fiP^Sl3<?:>^ 
r^y'-^<-Wy^(r>U^(o9^m^^\'fx.. ^m{^m^\^ 

[0 20 7] ^fc, ^m^^fsmm^ 1401b, fiP*, 
S2 0^«feii« (LDDfi|«) tt, »2(^?g«<73lg« 
fill 4 0 2 b(D|gJlJCi:^>jg^?p«:S:it, ¥««cJBq^Jw^ 

<7Dte(^>7— ^ >5t o T V > -5 g6^(DKJ5»c J: ^ IB* 

ft-r^*, mi<o«ias^l:«;ori.^>!ti^:F*E1«y« 

^1 4 0 1 bti. ^mam^i 4 0 1c ^ijiflis^d^pes 
•^•t4/i/S*f6j(cjo«:t'6^*fi«iffitti 4 0 1 

b<75«Hl, T-nmWai 4 0 1c i:lS3mSs tiL<lt^ 
)N&1^5tH^l 4 0 1 CctOJr£l\ 
[0 2 0 8] ^tt«l««l 40 1a, ElJ^j^ 1 <^ 

[0 2 0 9] J!^iS^<OX|g(t, IIJIK«»iia503 (B) ^P^. 

[0210] ±ia*fe(:: J: mmn(OT F Tsr/JEWifil 

38iOTFT;J5?i?/«$n^>o 

[02 111 ^fc, *^36«tt. ^liS«l75S4, 7 7b 
Si 3<7>i>m;&>-i!gkfa{cja^^*5-e:5w.i:;&i-e# 
6. 
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€'^;^»Cft:tTS F6 tOit 02(0m:^^?^^m\^^tz 
l6«StJttl40 2t<oaiRit;65|^«<cKl/^0-T?$e> 

[0 2 131 

I) 

im2] Ti^T^:/-9'h]}^ ;^s«of^«ixm^^ 

[04 1 r^^r-<y-r Ml^^JxStgo^f^JJXg^S:^ 

-ra (nitew 1 ) 

m 6 1 ^^mtommuhmm^^-rmo mtarn 
1) 

11217) Ti5'7'-r:5^-^hy^ ^X«0±aBH2iUW 

[isi8] ^"^ga^e^isa^^-ris. (m&m^) 
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[ai 01 Aj8^«5o»r®iai^t-i2. (SiSflfys) 

[Sill ^^m(o7^7-^::^'^hv i^y^&m^<omm 

^r^m (*IS«6) 

[Bli 21 j^J^^(or^T^y^h\} i^^mVifomwi 

8) 
8) 
10) 

[^161 ^^tm<omm^il^mmm^7r'tm. mmm 

1 0) 

10 1 7 1 :^^mo>mm»±mmt:7T:'tm. inmm 
1 1) 

[0 1 8 1 ^j&m<om^nmmmi:mTm. tm^m 
11) 

[019] :^9^m<ommu»mmi:^'rm, (mii&w 

12) 

[02 01 m^««O-«Srgt-r0o (3fel6i«ll3) 

[0211 m^«l«0-W«r*-^H. (I^lg^ 1 3 ) 

(0221 m^f-m^o-m^r^-rm, mmm i 3 ) 

[02 31 tt«««r^t0, 

[02 4] r^^^^-^ ^;^5«ofmxmoB?f 
ffii2::*:0 $-;^-r0o iMIH^ 14) 

[0251 ^ilgq^<^iiilKg^±S0&:^'r0. (Ilft^y 
4) 
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